2H-Azirines with an alkoxycarbonyl, aminocarbonyl or phosphonate substituent on the C=N bond are particularly good dienophiles in Diels-Alder reactions with a great variety of dienes, as a consequence of the conjugated effect of ring strain and extra activation by the electron-withdrawing group. Cycloadducts are obtained in good or excellent yields, with high regio-and stereoselectivity, at room temperature or on gentle heating and in the absence of catalyst.
1,2
A few examples of Diels-Alder reactions of alkyl-and aryl-2H-azirines with very reactive dienes such cyclopentadienones and diphenylisobenzofuran are described in the literature, 3 but these 'non-activated' azirines failed to react with simpler dienes such cyclopentadiene. On the contrary, alkyl-2H-azirines bearing a benzoyl group at the C=N bond do react. 4 Recently it has been demonstrated 2d,5 that alkyl-and aryl-2H-azirines can participate, under Lewis acid catalysis (or high temperature, in the case of one diene), as dienophiles in Diels-Alder reactions with electron-rich dienes. Although a remarkable extension of the chemistry of 2H-azirines was achieved, apparently reactions with less electron rich dienes such 2,3-dimethylbutadiene were not attempted or failed. With cyclopentadiene, the reaction was unsuccessful at elevated temperature and at -78 °C an unexpected rearranged product was obtained.
2d Moreover, to the best of our knowledge, there are no publications reporting Diels-Alder reactions of 3-alkyl-and/or 3-aryl-2H-azirines-2-carboxylates.
Here we would like to report the first synthesis of a 2H-azirine bearing a heteroaromatic group on the C=N bond and its behavior in reactions with various dienes. 2-Acetylpyridine (1) was condensed with diethyl carbonate (2) in the presence of NaH affording the b-keto ester 3. The usual treatment of the b-keto ester to form the oxime, followed by tosylation failed, due to formation of the isoxazolone 6 (Scheme 1).
Scheme 1
In order to overcome this problem it was decided to use omesitylenesulfonylhydroxylamine (6), prepared according to literature. 7 Reaction of 6 with the b-keto ester 3 afforded in one step the corresponding protected imine 7. Treatment of imine 7 under Neber conditions gave the desired azirine 8 in 94% yield (Scheme 2). This new azirine seems to be stable even when heated.
Scheme 2
Diels-Alder reactions were carried out by stirring the azirine with the respective diene at room temperature or at 60-75 °C depending on the diene. Adducts were isolated after dry-flash chromatography (13-16) or by crystalliza-
tion of the crude product (17) (Scheme 3). Readily available and volatile dienes were used in large excess, and the others (9, 11, 12) were used in equimolar amounts or in small excess. These results are in contrast with those reported by Somfai et al. 2d,5 First we were unable to achieve cycloaddition, either thermally or by Lewis acid catalysis (BF 3 ·Et 2 O, ZnCl 2 ), with simpler and/or less nucleophilic dienes; on the other side we isolated a cycloadduct in very good yield with cyclopentadiene, which has not been observed before (Scheme 3).
Stereochemistry of adducts 13-17 was established combining the NMR data with our previous related work 8 and is consistent with exclusive addition of the diene to the less hindered face of the azirine. The transition state of the azirine 8 to cyclopentadiene is endo. This is indicated in particular by the 1 H NMR spectrum, where a shielding effect of the hydrogen H-3 on the aziridine ring is observable. 8b In the case of adduct 17, the aziridine proton (H-1) appears at d = 4.11, which is consistent with an exo approach between reactants. The structure 17 shows H-1 and the oxygen bridge on the same face, which causes a deshielding effect of the proton through space. This behavior has been noticed before. 9 In summary, a new heteroaromatic 2H-azirine has been synthesized by a Neber reaction in excellent yield and reacted with various dienes. This new azirine was able to form cycloadducts in reaction with nucleophilic dienes including with cyclopentadiene in good yield and high stereoselectivity; cycloaddition with other less electron-rich alkenes and furan or 2,5-dimethylfuran failed. Cycloadducts were formed by an endo approach of reactants, except for the cycloadduct with 1,3-diphenylisobenzofuran, which was obtained by exo cycloaddition. The synthesis of other 2H-azirines with different (and more electrophilic) heteroaromatic substituent at the C=N bond and its reactivity towards conjugated dienes and furans are under investigation.
1 H NMR spectra were recorded on a Varian Unity Plus 300 (300 MHz) spectrometer. J values are in Hz and d in ppm. IR spectra were recorded on a Bomem MB 104 or on a Perkin-Elmer 1600 FT-IR spectrometer. Solid samples were run as Nujol mulls, and oils as thin films. Mass spectra were recorded on a VG Autospec M. spectrometer. Microanalyses were performed in a LECO-CHNS-932 analyzer. Melting points were determined on a Gallenkamp block 
(C=O).

Ethyl 3-{[(Mesitylsulfonyl)oxy]imino}-3-(2-pyridinyl)propanoate (7)
o-Mesitylenesulfonylhydroxylamine (6; 3.15 g, 14.65 mmol, 1.3 equiv) in THF was added to a stirred solution of b-keto ester 3 (2.18 g, 11.27 mmol, 1 equiv) in anhyd THF (20 mL) under N 2 in an ice bath. The mixture was stirred for a further 30 min and then the cooling bath was removed. The stirring was continued at r.t. for 60 h. The solvent was evaporated and the crude product was subjected to dry flash chromatography on silica gel using increasing polarity gradient of petroleum ether- 
Ethyl 3-(2-Pyridyl)-2H-azirine-2-carboxylate (8)
A mixture of oxime 7 (519 mg, 1.33 mmol, 1 equiv), Et 3 N (131 mg, 1.33 mmol, 1 equiv) and K 2 CO 3 (1.83 g, 10 equiv) was stirred at 55°C in anhyd toluene (7 mL). The reaction was monitored by 1 H NMR spectroscopy and completed in 16 h. H 2 O was added and the mixture extracted with Et 2 O (3 × 30 mL). The organic extracts were combined, dried (MgSO 4 ), and the solvent evaporated, affording azirine 8, which was used without further purification in Diels-Alder reactions; yield: 0.24 g (94%); pale yellow oil. -6-(pyridin-2-yl)-4-trimethylsilyloxy-1-azabicyclo[4.1.0]hept-3-ene-7-carboxylate (13) and Ethyl 2-Methoxy-6-(pyridin-2-yl)-4-oxo-1-azabicyclo[4.1.0]heptane-7-carboxylate (14) To a solution of the azirine 8 (0.20 g, 1.05 mmol) in anhyd toluene (5 mL), was added 1-methoxy-2-trimethylsilyloxybuta-1,3-diene (9; 0.35 mL, 1.7 equiv) at r.t. and the mixture was stirred at 65 °C for 12 h. The solvent was then removed in a rotary evaporator to give a brownish oil. Flash chromatography gave 13 (Et 2 O-petroleum ether) as an oil; yield: 0.16 g (41%); and 14 (EtOAc-Et 2 O) as an oil; yield: 0.08 g (26%). 
IR (neat)
: 1583, 1679, 1728 cm -1 . 1 H NMR (300 MHz, CDCl 3 ): d = 1.29 (t, J = 7.2 Hz, 3 H, CH
Ethyl 2-Methoxy
